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ABSTRACT 
Imphal is the main marketing centre. of fish in Manipur. As fish 
production of the state. is not sufficient to meet the demands, about 
120 metric tons of iced fishes are annually brought from other states 
and sold in this market. Microbiological quality of iced Wallago attu, 
~abeo rohita; L. gonius and Aorichthys aor in respect of total fungal 
count (TFC), total plate ·count of bacteria (TPC), Most Probable Number 
(MPN) of coliforms, Streptococci, Staphylococcus, Salmonella and 
Escherichia coli in four tissues viz~ skin, muscle, gill and intestine 
were analysed. In all cases, the counts were highest in the gills and 
lowest in the muscles. 'rhe values of TFC, TPC, coliforms, Streptococci 
and Staphylococci were Oa103/g 106-108/g, 2-a/g, 10-105/g, 10-105/g 
respectively. E. coli and Salmonella were not detected in any of the 
samples while. the ice used in the preservation contained 105 • 107 of 
TPC per gram. The microbiological quality of the iced fishes of Imphal 
market were .adjudged poor. The extremely high counts of bacteria 
might be due to (1) poor. quality ~nd left over fishes being packed, (2) 
cont~ct with contaminated ice .and (3) repeated thawing and freezing 
during. the process of marketing and transportation. 
As fish production of Manipur is 
not sufficient· to meet the demands 
of the people of the state, ice packed 
fishes, viz, Aorichthys aor, Labeo 
rohita, L. gonius, Wallago attu etc. 
are brought from other states and 
sold in the Imphal market. The 
hygienic quality of a fish, i.e., safety 
and keeping qualities judged by its 
microbiological analysis. There are 
reports on the contamination by 
Salmonella in fishery products (Iyer 
and Shrivastava, 1989; Nair and 
Nair, 1988). The outbreak . of 
Sqlmonella epidemics iri West 
~ermany was traced to imported ~sh 
meal (Bischoff and Rohde, 1956). 
Con.tamination of coagulase positive 
Staphylococcus aureus (Iyer and 
Shrivastava, 1988), Escherichia coli 
(Nair and Nair, 1988) in fishery 
products have also been reported. 
Fish marketing system also 
greatly influences microbial quality 
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of frozen fish. Repeated thawing and 
spontaneous exposure to atmosphere 
lead to considerable loss in nutrient 
rich tissue waters, as it drips out and 
lowers the juiciness and reducing 
consumer acceptability (Rao and 
Bhagirathi, 1985). 
In view of the above and 
considering the health of the 
consumers, it is desirable to deter-
mine the microbiological quality of 
iced fishes. This paper reports on the 
microbiological quality of four iced 
fishes of the market in respect of 
TFC, TPC of bacteria and MPN of 
coliforms, Streptococci, Staphylococci, 
Salmonella and E. coli. Four tissues, 
viz. skin, muscle, gill and intestine 
from each species of fish were taken 
for the study. 
Temperature of the fishes were 
recorded. In a month, three fish 
samples of a species were selected 
randomly out of the different ice 
boxes in the market. This process 
was repeated for 3 consecutive 
months (October to December, 1993). 
The fishes were brought to the 
laboratory in aseptic condition. TPC, 
TFC, MPN count of coliforms and 
detection of pathogenic bacteria, viz. 
E. coli, Salmonella, Staphylococcus 
and faecal Streptococci per cm2 of 
skin and per g of muscle, gill and 
intestine were done following APHA 
(1976). Total viable bacteria of the 
fish and the ice were enumerated on 
plate count agar at ambient 
temperature (28+2°0) after 48 hrs 
of incubation. 
Coliform count was done using 
brilliant green lactose bile broth(BGL 
broth), E. coli using BGL broth and 
Eosine Methyl€me ~lue Agar(EMB 
agar), Staphylococcus aureus using 
Baird Parker Agar enriched with egg 
yolk potassium tellurite followed by 
coagulase test, Salmonella enriching 
in cysteine broth and plating on 
Bismuth Sulphite Agar. Faecal 
Streptococci was detected in KF agar 
enriched with triphenylterazolium 
chloride. Inoculated plates and tubes 
were incubated at 37oC for 38 hrs. 
The suspected colonies were further 
tested for confirmation. 
Total fungal count was made on 
Potato Dextrose Agar (PDA) at 
ambient temperature (28+2°C) for 2-
5 days. Colonies were expressed as 
colony forming units (CFU) per gin 
3 tissues and per cm2 in case of skin. 
The quality of the iced fishes may 
be different depending on the size 
and standard of the fishes arriving 
in the market. The temperature of 
the freshly arrived fishes at Imphal 
market was recorded to be around 
7°C. The temperature of fishes re-
iced and ready for sale measured 
about 5°C. TPC in the ice used for 
packing of the fish on arrival at 
Imphal was 107/g and that of the ice 
was incorporated again for selling 
was 105 -· 106/g. 
Table 1 shows the bacterial and 
fungal counts of the skin, muscle, gill 
and intestinE? of the four iced fishes. 
The total viable count of W. attu, L. 
rohita, L. gonius and A. aor ranged 
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Table 1 Counts of bacteria and fungi in tissues of selected fishes (cfu I cm2 
in case of skin and dfu/gfor other tissues). E. coli and Salmonella 
were not detected in all the tissues of the fish samples selected for 
the study. 
Tissue TPC TFC Coliform Staphylococcus Faecal 
Bacteria Fungi MPN Streptococci 
W.attu 
Skin 1.3x108 3.0xl02 1.4x10 6.0xl04 4.0xl03 
Muscle 1.3x106 2.0xl0 2.3xl0 1.2x103 l.Ox102 
Gill 8.3x109 7.0x102 4.6x10 4.6x105 s.ox1o4 
Intestine 3.2xl07 l.Oxl02 2.0x10 2.0x104 7.0xl02 
L.rohita 
Skin 2.4x108 9.0x103 1.2x102 7.4x102 3.4x102 
Muscle 1.5x106 2.0x102 7.5x10 4.0x102 7.0x10 
Gill 6.4x108 4.0x102 l.lx103 3.8x104 4.0x104 
In-testine 1.4x108 1.6x103 4.4x10 2.5x104 3.0xl02 
L.gonius 
Skin 2.2x108 3.0xl03 9.3 4.3x105 3.lx104 
Muscle l.lxl06 ND Nil 2.0x103 l.OxlO 
Gill 3.0xl08 6.0xl02 3.0 3.4x104 9.0xl02 
Intestine 1.4x108 ND 9.3x10 1.8x103 3.0x102 
A.aor 
Skin 2.9x103 4.6x103 7.5x10 5.5xl04 7.0x102 
Muscle 4.0x106 ND 1.6xl02 2.2x104 3.0x102 
Gill 1.6xl09 6.5x103 a 3.0x105 1.4x105 
Intestine 3.0x107 ND 9.3xl0 7.0x102 2.0x102 
ND = Not detected 
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from 106 - 109cfulg,106 - 108/g, 106 -
108/g and 106 - 109/g respectively. Ali 
et al. (1992) and Joseph et al. (1988) 
recorded TPC value of 106/g and 
108/g and 13th and 14th day on iced 
L. rohita. 
According to Nair et al. (1974) 
TPC value reached upto 106-107 
cfu/g in the affected and bruised part 
of iced fishes. Delay in icing and 
exposure after death to high 
temperature prior to icing affects the 
storage life of fish. The period of 
delay is sufficient to boost the initial 
bacterial population to appreciable 
level. An increase in the storage time 
of the fishes in iced condition also 
increases the TPC. Exposure to 
atmosphere for several hours in the 
market might also lead to further 
contamination(Sinha et al. 1992). 
In all the samples gills showed 
higher bacterial load. Russel and 
Fuller (1979) and Sinha et al. (1992) 
also confirmed that gill was an ideal 
area for microbial growth. 
Total fungal count of iced fishes 
reached upto 103cfu/g. It shows that 
there was some contamination 
during processing and that proper 
sanitary care was not taken. 
Coliform bacteria ranged from 14 to 
46 cfu/g in W.attu, 44 to 1100 dfu/g 
in L. rohita, 0 to 93/g in L. gonius 
and 75 to alg inA. aor. The incidence 
of coliform is indicative of ·the 
presence of enteric pathogens also. 
E. coli and Salmonella were not 
detected in any of the samples (Table 
1), but faecal Streptococci and 
Staphylococcus were recovered. 
However low resistant E. coli was 
absent. The presence of high 
resistant faecal Streptococci ranging 
from 10-105 dfu/g indicate that the 
fish was in contact with environment 
having faecal contamination. It 
ranged from 10-105/g. 
Staphylococcus was detected in 
all the fishes, ranging from 10-105/g 
Staphylococcus was the most notable 
bacteria which is found on hands, in 
nasal cavity, the mouth and other 
parts of the body of the humans. 30 
% of the human beings are carriers 
of Staphylococcus aureus. It has been 
contaminated during handling and 
processing during the landing or 
icing or at the time of selling. 
Coagulase positive Staphylococcus is 
not a serious problem in frozen 
fishery products processed in this 
country (Iyer and Shrivastava, 1988). 
This organism does not produce toxin 
at the storage temperature of 4 to 
6oC of storage, but at favourable 
condition it may cause food 
poisoning. 
According to Govindan (1985), 
Indian Railways carried 50,000 
tonnes of fresh fish annually in the 
late sixties from landing centres to 
principal urban markets. But of this 
30,000 tonnes were for Culcutta 
alone. It took 1-2 days to reach 
Calcutta. By the time it reached the 
city, a high percentage of the fishes 
were of substandard quality due to 
insufficient icing. It takes another 4-
5 days for the fishes· to reach 
different marketing centres of the 
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north eastern states where there are 
no proper icing facilities available. 
For improvement of the quality 
of the fishes, it may be suggested 
that fishes should be washed 
carefully with clean water before 
packing and immediate icing be done 
after catch. Clean water should be 
used for all purposes of processing. 
Fishes should be immediately 
transported to marketing centres. 
Marketing centres should be neat 
and clean and should have proper 
cold storages and processing 
facilities. 
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